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CLAIMS 

What is claimed is: 

1 , A method of treating a conditton which presents with low bone mass tn 
5 a patient presenting with iow bone mass, the method comprising continuousiy 
administering to the patient presenting with low bone mass a synergisticaily effective 
combination of a first compound and a second compound, the first compound being 
of the formula I 




10 I 

a prodrug thereof, a pharmaceuticaliy acceptable sait of said compound or said 
prodrug or a stereoisomer or diastereomeric mixture of said compound, prodrug or 
salt, wherein; 

the dotted ilne Is a bond or no bond; 
15 Xis-CHa-orO; 

Z is -{CH2)3-, thienyi, thiazoiyi or phenyl, provided that when X is O. then Z is phenyl; 

Q is carfjoxy!, {CrC4)al!coxylcarbonyl or tetrazoiyi; 

R^is-Aror-Z^jrW-Ar*; 

V is a bond, -0~, -OCHr or-CiHjO-; 
20 Ar is a partlaiiy saturated, ftjily saturated or fulfy unsaturated five to eight membered 

ring optionaiiy having one to four heteroatoms selected independently fi-om oxygen, 

sul^r and nitrogen, or a bicyclic ring consisting of two ^sed independently partially 

saturated, fully saturated or fully unsaturated five or six membered rings, taken 

independently, optionally having one to four heteroatoms selected independently from 
25 nitrogen, sullur and oxygen, said partially or fully saturated ring or bicyclic ring 

optionally having one or two oxo groups substituted on carbon or one or two oxo 

groups substituted on sulfur; and 

Ar and Ar' are each independently a partially saturated, fully saturated or fully 
unsaturated five to eight membered ring optionaiiy having one to four heteroatoms 
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selected independently from oxygen, sulfur and nitrogen, said partially or fuily 
saturated ring optionaliy having one or two oxo groups substituted on carbon or one 
or two 0X0 groups substituted on suifur; 

said Af moiety is optionally substituted on carbon or nitrogen, on one ring if the moiety 
6 is monocyclic, or on one or both rings if the moiety is bicyclic, with up to three 
substituents per ring each independently seiected from hydroxy, halo, carboxy, (C,- 
C7)a!koxy, {C-i-C.^alko>y(CrCrf)aikyl, {Ci-C?)alityi, <C2-Cy)aikenyl, (C3~C7)cydoali<yf, 
(C3-C7)cycloa!kyl(CrC4alkyi, (C3-Cv)cycloalkyl(CrC4alkanoyl, formyl, (Ci- 
C8)aikanoyi, {Ci-C.3)a!kanoyl{Ci-C.3)alkyi, {Ci-C4)a!kanoylamino, {Cr 

10 C4)a!koxycarbonylamino, hydroxysulfonyl, aminocarbonylamino or mono-N-, di-N.N-, 
di-N,N'- or tri-N,N,N'-{CrC4)alkyl substituted aminocariaonyiamino, sulfonamide, {Ci- 
C4)atkyisulfonamido, amino, mono-N- or d!-N,N-{Ci-C4)alki^amino, carbamoyi, mono- 
N- or di-N,N-{CrC4)a!kyicarbamoyl. cyano, thiol, {Ci-C5)aikylthio, {Ci-Cg)aiky!suffinyf, 
{Ci-C4)a!kylsulfOnyi and mono~N- or di-N,N-(CrC^a!kyiam!nosulffnyl, wherein said 

16 aikyi and alkoxy substituents in the definition of Ar are optionaliy substituted on 
cartjon with up to three fluoro; and 

said Ar and Ar^ moieties are independently optionaliy substituted on carbon or 
nitrogen with up to three substituents each independentiy seieded firom hydro>q^, 
haio. carboxy, (Ci-Cy)aikoxy, (Ci-C4)aikoxy{C-i-C/^alkyi, {C-!-C7)alkyl, (C2-C7)aikenyi, 

20 (C3-C7)cycloaikyl, {C3-C7)cycioaiky!{Ci~C4)aikyl, (CrCr)cycioal!<yl(Ci-C4)a!kanoy!, 
fonnyl, (CrCa)a!kanoyl, {Ci-Cg)alkanoy!{CrCs)alkyl, (Ci-C^)alkanoylamino, (d- 
C4}aikoxycart)onylamino. hydroxysuifonyi. aminocarbonylamino or mono-N-, di-N,N-, 
di-N,N'- or tri-N,N,N'-{CrC4)alkyl substituted aminocarbonylamino, sulfonamide, {Cr 
C4)alkyisulfonamido. amino, mono-N- or di-N,N-{Ci-C4alkylamino< carbamoyi, mono- 

25 N- or di-N,N-(Ci-C4)aiky!carbamoyl, cyano. thiol. <C,-C6)a!kylthio. <CrC6)a!kyisuifjnyf. 
(CrC4}aikylsulfonyl and mono-N- or di-N.N-CCrQaikyiaminosulfinyl, wherein said 
aikyi and alkoxy substituents in the definition of Ar- and Ar^ are optionally substSuted 
on carbon with up to three fiuoro; 

prc>vided that (a) when X is (CHa)- and Z is -(CHs)^, then is not thienyl. phenyl or 
30 phenyi monosubstltuted with chioro, fluoro, phenyl, methoxy, tfifluoromethyl or {Ci- 
C4)a!kyi; and (b) when X is (CHa)-, Z is -{CHj)^, and Q is carboxy! or {d- 
C4)aikoxycari5onyl, then is not (i) (C3-C7)cycioaikyl or (ii) phenyl, thienyl or fury! 
each of which may be optionally monosubstltuted or disubstituted by one or two 
substituents selected, independentiy in the latter case, from halogen atoms, alky! 
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groups having 1 - 3 carbon atoms which may be substituted by one or more haiogen 

atoms, and aikoxy groups having 1 - 4 carbon atoms; ahd 

wherein the second compound is an estrogen, or a pharmaceutfcaiiy acceptable salt 

thereof. 

2. The method of claim 1 wherein the first compound is of the formuia la 




a prodrug thereof, a pharmaceuticaNy acceptabie saft of said compound or said 
1 0 prodrug or a stereoisomer or diastereomeric mMare of said compound, prodrug or 
salt, wherein: 
X is -CHr; Z is -(CH3)r. 




and R' is Ar wherein said Ar moiety is optionaliy substituted on carbon or nitrogen, on 
15 one ring if the moiety is monocyclic, or on one or both rings if the moiety is bicyciic, 
with up to three substituents per ring each Independently selected from hydroxy, halo, 
caiUoxy, (C^-Cr)amxy, {Ci-C4)aikoxy{CrC4)alkyl, (CrCv)alkyl, (CrC7}alkenyi. (C3- 
C/)cyc!oa!kyl, (C3-C;^cydoalkyl(CrC4)alkyl, (C3-C/)cyc!oa!kyf(CrC4)aikanoy!, fbrmyl, 
(CrC8)alkanoyi. <CrC6)a!kanoyi<CrC6)a!kyi, (CrC^alkanoylamino. <Cr 
20 C4)a!koxycarbonylamino, hydroxysuffonyi, aminocarbonylamino or mono-N-, dt-N,N-, 
di-N,N'- or tri-N,N.N'-(CrC.^)alkyl substituted amlnocartjonyfamino, sulfonamide, (Ci- 
C4)all(yisulfonamido, amino, mono-N- or di-N,N-(CrC4)alkyiamino, carbamoyi, mono- 
N- or di-N,lsi-{C-i-C4)alky!cari)amoyl, cyano, thiol, (C-;-Cs)alkylthto, {Ci-C8}alky!su!ffny!, 
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(CrC4)a!kylsu)fonyt and mono-N- or di-N,N-(CrC^afkyiamfnosuiftnyl, wherein said 
aikyi and alkoxy substituents in the definition of Ar and Ap are optionafly substituted 
on carbon wrth up to three iluoro. 

6 3. The method of claim 2 wherein the first compound is of formula la. a 

prodrug thereof, a pharmaceuticaily acceptable sail of said compound or said prodrug 
or a stereoisomer or diastereomeric mixture of said compound, prodrug or salt, 
wherein Ar Is cyciohexyl, 1,3-benzodioxoiyi, thienyi, naphthy! or phenyl optionally 
substituted with one or two {CrC.?)aikyl, {Ci-C4)alkoxy, (CrC4}alkoxy{CrC4)al!<;yl, 
10 chloro, fluoro, trlfiuofometh^ or cyano, wherein said ali<yl and alkoxy substituents in 
the definition of Ar are optionally substituted with up to three fiuoro. 

4. The method of ciaim 3 wherein the first compound is of formula la, a 
prodrug thereof, a pharmaceuticaily acceptable salt of said compound or said prodmg 
16 or a stereoisomer or diastereomeric mi)dufe of said compound, prodrug or salt, 
wherein the dotted line is no bond; Q is carboxy or (Ci-C4)a!koxy!carbony!; and Z is 




20 6. The method of claim 4 wherein the first compound is of formula la, a 

prodrug thereof, a pharmaceuticaily acceptable salt of said compound or said prodrug 
or a stereoisomer or diastereomeric mixture of said compound, prodrug or salt, 
wherein Q ts carboxy and Ar is phenyl optionaiiy substituted with one (CrC4)alk^, 
(CrC..j)a!koxy, (Ci-C,;)alkoxy(CrC4)alkyl, chloro, fluoro, trifluoromethy! or cyano, 

25 wherein said aikyI and alkoxy substituents in the definition of Ar are optionally 
substituted with up to three fiuoro. 

6. The method of ciaim 5 wherein the first compound is of formula la, a 
prodrug thereof, a pharmaceuticaiiy acceptable sait of said compound or said prodrug 
30 or a stereoisomer or diastereomeric mi>dure of said compound, prodrug or salt, 
wherein Ar Is m-tnfluoromethylphenyl, m-chlorophenyl or m-trifluoromethoxyphenyl. 
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7, The method of the claim 6 wherein the first compound is 5-(3-<2S-(3R- 
hydroxy-4-(3-trifluoromethyi-p!ienyi)-butyi)-5-oxo-pyrroi(dfn-1-yO-propyl)4hiophen 
cartjoxylic acid; 5-{3-(2S-(3R-hydro>Q^-4-(3-trifluoromet!ioxy-phenyl)-buty!)-6-oxo- 
pym)lidin-1-yl)-propy!)-thfOphene-2-carboxy!ic acid or 5-(3-(2S-(4-(3-chloro-pheny!)- 

6 3R-hydroxy-butyl)-5~oxQ-pyiToiidin-1-y!)-propyl)-thiophene-2~carboxylfC acid, or a 
pharmaceutfcaily acceptable sait tliereof, 

8. The method of claim 7 wherein the first compound is 5-(3-{2S-[3R- 
hydroxy-4-(3-trifluoromethyi-phenyl)-butyiJ-5-oxo-pyfrolidfn-1-y!}-propyl)-thiophene-2- 

1 0 carboxylic acid or a pharmaceutical ly acceptable salt thereof. 

9, The method of claim 8 wherein the second compound is 1 7j3-estradiof, 

10. The method of claim 8 wherein the second compound is conjugated 
15 estrogens. 

1 1 , The method of claim 1 wherein osteoporosis, osteoporotic fracture, 
osteotomy, childhood idiopathic bone loss or periodontitis Is treated or wherein bone 
healing following facia! reconstruction, maxillary reconstruction or mandibular 

20 reconstruction Is enhanced, vertebral synostosis is Induced, long bone extension Is 
enhanced, the healing rate of a bone graft or a long bone fracture is enhanced or 
prosthetic Ingrowth is enhanced. 

12. A method of treating osteoporosis, osteoporotic fracture, osteotomy, 
25 childhood idiopathic bone loss or periodontitis or enhancing bone healing following 

facial reconstruction, maxillary reconstruction or mandibular reconstruction, inducing 
vertebral synostosis, enhancing iong bone extension, enhancing the healing rate of a 
bone graft or a long bone fracture or enhancing prosthetic ingrowth in a patient in a 
patient in need thereof, the method comprising continuously administering to the 
30 patient In need thereof of a synergisticaiiy effective combination of a first compound 
and a second compound, the first compound being 5-(3-{2S-[3R-hydroxy-4-(3- 
trifluoromethyl-phen5^)-butyl]-5-oxo-pyrrolidin-1-yl}-propy!)-thiophene-2-carboxyiic 
acid or a pharmaceutically acceptable salt thereof, and the second compound being 
17i?~estradio!. 
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13, The method of claim 12 wherein the 5-(3-{2S-|3R-hycJroxy-4-{3- 
tril1uoromethyi-phenyl)-butyi]-5-oxo-pyrroltdin-1-yl}-propyi)-thiophen©-2-ca*oxyfic 
acid or a pharmaceuticaiiy acceptabie salt thereof is continuousfy administered at a 
5 dosage of approximately 0.3 mg/kg/day and the 17p-estradfo! is continuously 
administered at a dosage of approximately 0.01 mg/kg/day. 

14. The method of claim 13 wherein the 5-{3-{2S-I3R-Hydroxy-4-{3- 
tiifluoromethy!-phenyl)-buty!]-6-oxo-pyrroifdin-1-yl}-propy!)-thfophene-2-carboxy!ic 
1 0 acid or a phamiaceutlcaliy acceptabie salt thereof and 17{i-estradioi are continuously 
administered for a period of at lea^ 28 days. 



